BMP signaling through ACVRI is required for left-right patterning in the early mouse embryo.
Vertebrate organisms are characterized by dorsal-ventral and left-right asymmetry. The process that establishes left-right asymmetry during vertebrate development involves bone morphogenetic protein (BMP)-dependent signaling, but the molecular details of this signaling pathway remain poorly defined. This study tests the role of the BMP type I receptor ACVRI in establishing left-right asymmetry in chimeric mouse embryos. Mouse embryonic stem (ES) cells with a homozygous deletion at Acvr1 were used to generate chimeric embryos. Chimeric embryos were rescued from the gastrulation defect of Acvr1 null embryos but exhibited abnormal heart looping and embryonic turning. High mutant contribution chimeras expressed left-side markers such as nodal bilaterally in the lateral plate mesoderm (LPM), indicating that loss of ACVRI signaling leads to left isomerism. Expression of lefty1 was absent in the midline of chimeric embryos, but shh, a midline marker, was expressed normally, suggesting that, despite formation of midline, its barrier function was abolished. High-contribution chimeras also lacked asymmetric expression of nodal in the node. These data suggest that ACVRI signaling negatively regulates left-side determinants such as nodal and positively regulates lefty1. These functions maintain the midline, restrict expression of left-side markers, and are required for left-right pattern formation during embryogenesis in the mouse.